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Value-Addition Pattern of Consumer Products over Life Stages and
Design Assessment Method with Quality Function Deployment ∗
Kikuo FUJITA∗3 and Takeshi NISHIKAWA
∗3 Osaka University, Dept. of Computer-Controlled Mechanical Systems,
2-1 Yamadaoka, Suita, Osaka 565-0871, Japan
Every kind of consumer products is deployed from market-in stage through growing-up stage to
maturated stage by gradually shifting its appealing features from fundamental functions to supplemental
value-addition over its life stages. This paper proposes a design assessment method for the product
definition of a new product, which is an essential key toward market success of consumer products under the
today’s rapid and competitive product cycle, based on existing products along with such life stages. Since
a series of products over life stages share the underlying design concepts, the contents of their quality-
function-deployment tables must be partially shared with each other, while the definition of customer
attributes is shifted due to their growth and maturation in market. Based on this observation, an assessment
method is organized based on quality function deployment and cost-worth graph to facilitate establishment
of product definition. Its validity and promise is ascertained through analyzing design changes across three
vacuum cleaners in different life stages.
Key Words : Product Design, Design Engineering, Life Stage, Product Definition, Quality Function
Deployment, Value Engineering, Cost Estimation
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Fig. 1 Quality Function Deployment (QFD)
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Fig. 4 QFD result of a vacuum cleaner in maturated stage
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Table 1 Cost and worth of respective vacuum cleaners
Cleaner in 1970s Cleaner in 1998 Cleaner in 1999
Manufacturing modules Relative
worth [%]
Raw
cost [Y]
Relative
cost [%]
Relative
worth [%]
Raw
cost [Y]
Relative
cost [%]
Relative
worth [%]
Raw
cost [Y]
Relative
cost [%]
Motor 21.9 511.8 20.4 18.9 454.8 24.2 11.3 357.1 16.2
Housing (Fundamental) 12.7 403.5 16.1 14.9 398.8 21.2 12.2 489.7 22.2
(Sub. for esthetics) 3.0 16.7 0.7 6.4 20.2 1.1 12.9 72.0 3.2
(Sub. for functions) — — — — — — 12.0 103.3 4.7
Mobility (Fundamental) 7.5 132.5 5.3 5.4 117.8 6.3 3.6 151.1 6.9
(Subsidiary) 1.0 8.8 0.4 2.1 4.1 0.2 4.3 4.4 0.2
Dust filter (Fundamental) 15.0 285.4 11.4 11.6 93.6 5.0 16.5 217.4 10.0
(Subsidiary) 7.2 213.5 8.5 — — — — — —
Dust package — — — 6.4 13.7 0.7 3.2 13.7 0.6
Circuit board 2.5 340.2 13.6 5.4 204.6 10.9 6.3 146.4 6.6
Cord and its holder 24.0 475.2 19.0 17.7 365.7 19.5 10.1 303.2 13.7
Status indicator 1.9 64.8 2.6 4.0 50.2 2.7 (integrated to circuit board)
Noise eraser 3.4 55.7 2.2 7.2 156.7 8.3 7.6 348.0 15.8
Sum total 100.0 2508.1 100.0 100.0 1880.0 100.0 100.0 2206.2 100.0
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Fig. 5 Cost-worth graph for comparison of respective
vacuum cleaners
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